Abstract: When disasters occur, media reporting tends to focus on the impacts on humans and their property, with only occasional references made to impacts on natural assets such as wildlife.We looked at a range of print and internet media sources to examine the way the media treat wildlife in their reporting of disasters. We found a growing media interest in wildlife problems from earlier analyses, at least partly generated by growing awareness of the risks to wildlife posed by global warming, a hot media topic. Scientists were rarely directly reported, but when they were the message came through loud and clear, calling for better bases for government actions to conserve wildlife .The media industry is separate to academic science and the policy and management world of governments, but has a responsibility to carry important information from these bodies to the wider community. For their part, wildlife scientists should make more effort to set priorities and to inform reporting, recognising that the media influence the political agenda. If global warming is making Australia more disaster-prone (New York Times 30 September 2009), the consequences for wildlife need to be understood and widely communicated, as a precondition for protective actions.
Disasters -events with catastrophic consequences -typically include fires, floods, droughts, tsunamis, storms and oil spills, but for wildlife they also include processes such as gross habitat loss or change, and alien invasive species, such as the introduction of foxes Vulpes vulpes to Tasmania. Such processes usually have underlying causes, such as land clearing or overuse of water. In this sense we can apply different time scales to the definition of disasters, and see, for example, that the colonisation of Australia, with its consequent modification of landscapes and extinctions, has been a disaster for wildlife. Further, to the extent that we can foresee the consequences of current processes such as climate change, land clearing or high rates of wildlife roadkill, we can predict future disasters. Getting the mass media to accept and respond to this broader definition is an immediate and urgent challenge for environmental scientists, in order to take our message to the general public, and through them, to all the decision-makers. The article cited a number of prominent scientists around the world saying that Australia's recent travails -prolonged drought, devastating fires and floods, and the dust storm which blanketed Sydney recently -are linked to climate change, which is making an arid continent's environment far more disaster-prone. Andy Pitman, the co-director of the Climate Change Research Centre at the University of New South Wales (NSW), was reported as stating that: "On Sept. 23, a dust storm hit Sydney, Australia. It actually hit much of the east coast of Australia." Pitman said that every climate scientist was asked, "Is this global warming?" Pitman put the answer succinctly: "The problem is that eastern Australia is in drought and a large amount of inland eastern Australia has been subject to some farming practices that have tended to degrade the native vegetation. Eastern Australia has undergone major deforestation for pasture and crops which, combined with the ongoing drought, has left vegetation cover badly reduced. The exposed soil is vulnerable to the 100 km per hour winds we saw here last week. This has direct parallels with the [US] Dust Bowl catastrophe."
The same New York Times article reported similar views from Penny Whetton, leader of the climate change research group at the CSIRO, and Kevin Hennessy, who leads the climate change risk adaptation and policy team at CSIRO. They, too, start with the obvious question: "Was there a link between climate change and last week's massive red dust cloud that emerged from central Australia to engulf two of Australia's largest cities, Sydney and Brisbane, and the capital Canberra? Or the Victorian bush fires in February 2009 that claimed more than 170 lives?" Their answer was as follows: "First the fires. There has been no formal detection and attribution study that our group is aware of to assess whether anthropogenic climate change contributed to increasing the risk of the extreme weather event on Feb. 7, 2009 . When considering the factors that contributed Paper in Wildlife response to disasters, the theme of the fo r um of the Royal Zoological Society of NSW in October 2009, edited by Chris Dickman, Daniel Lunney and Peter Banks. Australian Zoologist 2012 36: 5-19 to this event, we need to include the sequence of events leading up to that day. Since fire weather is influenced by temperature, rainfall, humidity and wind speed, CSIRO has assessed recent studies of trends in these variables, and the likely contribution of anthropogenic climate change. Based on literature CSIRO is aware of, increases in mean and maximum temperature in A ustralia since 1950 have been mostly attributed to anthropogenic climate change . T he observed rise in maximum temperature (mostly due to anthropogenic climate change) is likely to have contributed to an increase in the risk of heat waves and extremely hot days in Victoria. The decline in rainfall over southeastern Australia during the past 50 years is mostly due to a trend in the intensity of the subtropical ridge, which in turn appears partly attributable to anthropogenic climate ch ange. Hence anthropogenic climate change is likely to have increased the risk of extremely dry conditions over Victoria." "In Australia, there is a season for dust storms -from September to March, with its genesis often in the Lake Eyre Basin of Central Australia, a region of desert, grasslands and wetlands that accounts for one sixth of the Australian continent." "Based on our projections, in which Australia will get drier and wanner, the risk of continuing dry conditions in the Lake Eyre Basin would be increasing."
The striking fe ature of these accounts is that they were reported in the US media -in a prominent newspaper. Australia's environmental disasters are of world significance. Global warming is a major issue worldwide, and it has brought on a major policy debate in the USA, as it has in Australia. In fact, the policy debate, and the politics surrounding it, has taken up most of the coverage in Australia. The science gains o nly a small proportion of the media attention, but the points are well made by the scientists, as shown by some of A ustralia's leading climate scientists cited by the New York Times. The comparison of the orange, or red, dust in Australia on 23 September 2009, to the US Dust Bowl disaster is telling. What is also important here is the linking of over-clearing of vegetation with climate change. Climate change is exacerbating the existing problems of dust storms and bush fires. The reporting here has allowed the scientists to make the links in their terms . W h at also stands out is that natural disasters, such as dust storms and bushfires, are being amplified by human actions, in this case anthropogenic climate change. What is not apparent from this reporting is th e impact of climate change, through dust storms and bushfires, on the wildlife. Those links have to be made elsewhere, and a conscientious reading of the media begins to establish them, but it does take dedicated reading and tracking of the media to do so. The aim of this study was to examine how those links are established, how the media report wildlife responses to disasters, and what role the media play through their selection of material to publish. was examined in 2009, and the internal media coverage by the Department of Environment, Climate Change and Water NSW (DECCW) 1 was examined, with its special emphasis on regional newspapers, as well as media alerts from colleagues as a service within DECCW The internet, via Google (both world and Australian websites), was also searched, with key words being: wildlife, disasters, ecology and media. The academic search through Scopus was examined, with the same key words. The result was a flood of information, ideas and points of view. The next step was to sort the material into categories that made ecological and zoological sense. There was a high overlap of material, not surprising given that many press sources report on the one event, so only a small selection was chosen for any event, so that the topic was covered. '
Sources
The investigative steps were to examine how the media report wildlife responses to disasters, how links are established among issues, what role the media play through their selection of material to publish, to look for novel interpretations and ideas, and to seek ways of being both critical and constructive. There is a number of striking features of the media that can easily be overlooked in any analytical approach, and that includes the photos (were they present, what was their story?), the wording of the headline, and the language of the copy that presented the story. These served as a primary means of collating and interpreting the reports. The comparisons between the media presentations and how a zoologist or ecologist might consider the matters of conservation and the media emphasis drew on existing practice in the scientific literature and the working plans and reports of governments and government departments, particularly DECCW, and the body of ideas that forms part of the effort by the Royal Zoological Society of NSW to promote the science of zoology and the conservation of our fauna.
Reporting wildlife disasters
Literally thousands of articles were included in the initial examination, but the repetition rate was high. Wildlife gains a regular spot in the media, with most articles being about loss, often serious loss. As we were finalising this text, pictures of oil-covered wildlife and dead fish were being beamed daily into living rooms around the world during the disastrous 2010 Gulf of Mexico oil spill. Such reporting on individual species, or groups of similarly affected species, at specific locations, is the commonest fonn of reporting. For example, the demise of the Tasmanian devil has been covered, and its deadly disease, under the predictable heading, Devil of a challenge to save sj)ecies (Ben Cubby SMH This paper was written for the 2009 Royal Zoological Society of NSW fo rum. Since t hen, in March 20 I I, the department has undergone a name change to the Office of Environment and Heritage NSW Howevel~ DECCW remains in t he text because t hat is when this paper was written, and Ft refers to media material preceding the RZS fo rum.
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Australia . Rees to support the campaign to stop logging river red gums in the Riverina, arguing that saving the forests was, "the most urgent nature conservation challenge we face in this state"." In fact, conflict is a primary cause of an issue being reported, and then the investigative reporting follows.
The voices of science
The language of the reports was usually clear, Australia .
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Another successful presenter to the media is Tim Flannery, and he gained a substantial item in the SMH of 9 October 2009, under the headline, Australia in 'biodiversity crisis'. Paola Totaro reported that the former Australian of the Year, Professor Tim Flannery, said he is 'appalled' that the Federal Govemment has backed away from saving single endangered species. "In an impassioned speech delivered in London, the scientist and chairman of the Copenhagen Climate Council wamed that the continent is in the grip of a 'biodiversity crisis'." "In a broadside at the Environment Minister, Peter Garrett, Professor Flannery said it was imperative that both the Govemment and the environment movement in Australia understood that entire eco-systems could collapse if the protection of single species was abandoned. "You see the great eucalypt forest, its trees are 300 feet high and they are still there. But they can only exist with the partnership of a humble fungus. It plays a vital role for the eucalypt because it unlocks nutrients underground that allow the tree to grow to a huge size in poor soil. And what spreads it? A tiny rat kangaroo that is now highly endangered all round Australia. Why should we worry? Because everything is interrelated"." The reference here was to a speech last month, where "Mr Garrett wamed that limited funding meant some species may have to be abandoned. He told an intemational conference of ecologists in Brisbane that the Govemment planned to shift its focus to protecting 'ecosystems', rather than putting money into individual projects for endangered animals." "Professor Flannery accused Mr Garrett of abandoning policy for political expediency, avoiding controversy over funding or, worse, failing to save a species of animal." "He described the imminent loss of a native bat on Christmas Island as an indictment of the current system: "The Christmas Island pipistrelle is the next species to fall off. There are just 20 individuals remaining and we still don't have a plan. Then it will be the mountain pygmy possum and after that something else. I guess I shouldn't be so frank but even the environmental organisations don't care so much about individual species for some reason. They just want to preserve ecosystems but don't see the inevitability that if you keep losing species you don't have ecosystems so it is incredibly important to draw the line at 'no more species will go extinct in our country'."" "The Environment Ministel; Peter Garrett, has wamed that money to save endangered wildlife is limited and some species may have to be abandoned when funding decisions are made. In one of the strongest speeches of his ministerial career he told an intemational conference of ecologists in Brisbane that the Govemment will shift its focus to protecting 'ecosystems', rather than putting money into individual projects for endangered animals. Mr Garrett's speech follows a report by the Department of Climate Change that found global wanning would severely threaten many native species. Mr Garrett said the current system of funding on an animal-by-animal basis was the equivalent of paramedics waiting at the bottom of a hill pelfonning 'triage' on those who fall down. ''Australia has 1750 species now on the threatened list," he said. ''And while ... we will have to act in an urgent way from time to time to prevent their extinction, it won't always be effective to keep tackling them one by one." Mr Garrett discussed his recent decision to fund a recovery program for an endangered bat on Christmas Island and whether he could afford to spend the money given the animal's low chance of recovery." Dissent was evident, even within that lead article: "Phil Gibbons, a senior fellow at the ANU's Fenner School of Environment and Society, said focusing on ecosystems was the most costeffective approach to saving animals. But he said Mr Garrett had recently spent large amounts on programs for politically popular animals, including $10 million to help save the Tasmanian devil. Mr Gibbons added that Mr Garrett and the Rudd Govemment had not yet been prepared to have a debate about "the links between economic growth and the damage we are doing to our natural ecosystems"."
What is so striking about Garrett's statement is that is concedes defeat on a major front. To those who study and assist in conserving threatened species, it would be dispiriting. Phil Gibbons sees inconsistency, Tim Flannery pointed to an ecological matter of interconnectedness, and the need to address the question of how to allocate the funding priorities for Caring for our Country in a business-like fashion has been the subject of calls by Hugh Possingham and Brendan Wintle (2009) . The papers at the Intecol conference showed what intellectual resources are available to tackle these issues, and a categorical statement of abandoning species programs would not be a good summary of the thrust of the papers at the meeting. Sutherland et al. (2009) identified the 100 top questions to ask to conserve biodiversity. Of the 100, 8 were directed to species management, with the preamble to the section stating: "as the benefits of ecosystem function to humans become more apparent, and as we come to appreciate the complex, often indirect ecological effects of our activities, the conservation spotlight has shifted away from individual species. Nevertheless, many remaining questions can only be addressed at the species level." The authors point out that a considerable number of species can be affected by an individual stressor, such as climate change, wildlife trade and land conversion, as well as those species that have disproportionate positive or negative effects on communities. The authors identified the question: "What are the ecosystem impacts of efforts to conserve charismatic, flagship or umbrella species?" What becomes apparent is that there is much sense in looking at this question ecologically as well as determining where there is the greatest benefit for the dollars invested.
In that debate, species conservation remains on the The case has been made that they are the neglected 74% because of the conservation emphasis given to threatened species (Lunney et al. 2004) . The recent position adopted by Peter Garrett may push them even further out of sight.
Since they are not a federal responsibility, they are not within the meaning of Garrett's speech. This division of power between the States and the Commonwealth can be confusing, but it does need to be identified in the debate over priorities and any discussion about the abandonment of conserving species.
Besides the scientists speaking at conferences, or being interviewed, scientists can also write opinion pieces, such as that by Roger Short, a professor at the University of Melbourne. He wrote a strong piece in the National Times on 5 October 2009. The title of his article put his main point succinctly:
The problem with our environment is too many of us. The opening paragraph presents a challenge, as well as an explanation of the current stalemate on managing carbon emissions: "Natural selection has ensured that we are well-endowed with selfish genes. We will always put self before family, family before community, community before country. Hence efforts to get international agreement on controlling global carbon emissions will always be bedevilled by the 'after you' syndrome." The article then presents some tough facts: "The latest report of the UN population division of March 11, 2009 shows that the world's population is 6.8 billion, and is expected to exceed 9 billion by 2050. When I was born in 1930, there were only 2 billion people on Earth. What has happened to cause this staggering increase, and for how long can it continue?" "Perhaps there is some hope. A young PhD student at the London School of Economics, Thomas Wire, has just carried out a detailed cost-benefit analysis of all the ways in which we might be able to reduce future carbon emissions. His startling conclusion is that it is family planning that is one of the cheapest ways of combating climate change. Each $US7 spent on basic family planning would reduce carbon dioxide emissions by more than one tonne, so family planning must be seriously considered at Copenhagen. This fits in rather well with our own thinking. In January 2009, the University of California at Berkeley hosted a two-day discussion of 'The World in 2050', with 42 participants from all around the world. The conclusion was that it was rapid population growth in some regions, combined with increasing affluence and explosive growth in fossil fuel and natural resources consumption, that was seriously endangering a broad range of natural systems that support life." "The manuscripts from our Bixby conference in California have just been published by the Royal Society of London as a theme issue of its Philosophical Transactions -Biological Sciences, entitled 'The impact of population growth on tomorrow's world'. The Royal Society has agreed to give a copy to each delegate attending the Copenhagen Climate Change Conference." This piece demonsU"ates the value of scientists entering the field of journalism. This is a well-written piece that is both sound science and engaging writing. We need more of it.
Local reporting
The local press, the regional newspapers, report disasters in their local area, although the heading is not about the concept, but often the reporting of an incident, a point of view, a conflict, or even a good news story where an impending disaster was averted for an individual animal. The report stated that: "District recreational hunters have defended a bill that will give shooters entry into the state's national parks should the legislation be passed by lawmakers this week." The debate about hunting has exposed deep divisions in the conununity, including the role of national parks and nature reserves, the right to shoot, and the difference between hunting feral animals and native species. The disaster implied in this argument is that national parks have been set up, inter alia, as sanctuaries, therefore hunting in the sanctuary puts our already threatened wildlife at further risk. However, the issue is not that straightforward, with related issues, such as danger to people and the encouragement of shooting animals for pleasure and gun culture being among them. The word 'disaster' does fit the case for one side of this issue, and that makes it good media, but in this case its social and political dimensions gave it added prominence in the media.
Discussion
The media as an industry
The media thrive as a separate industry to academic science and the careful policy and management world of government departments. If scientific information is readily available, the media draw upon it, and express it in plain English. This interpretation opens up the opportunity for a lot more science to be included in media statements on wildlife and disasters, and for more wildlife scientists to present their material to the media. However, as anyone working in this field knows, science is not value free, nor free of misinterpretation. Some topics are fraught with chances to exploit divisions within the conmlUnity, and therefore in the political arena. Such topics include climate change, control of alien invasive species, fire management, logging of native forests, managing kangaroos, Japanese whaling and species extinction. Nevertheless, disasters do occur, the media do report, the issues of wildlife get touched upon lightly, occasionally substantially, or, most often, are not mentioned. From the point of view of managing our biodiversity, these latter are chances lost. Equally damaging is that disaster reporting, and general news reporting, often uses 'feel-good' wildlife stories to counterbalance the bleakness of so much of the news, especially when it is very bad (e.g. end story of TV news bulletins). The rescue and rehabilitation of a lone Koala from the February 2009 Victorian bushfires, or the birth in a zoo of an international 'endangered species', is always reported, as though we can relax, that species will be OK now, when as scientists we know that is not the case.
The media are pervasive and powerful, and ecologists should be uneasy about the emphases in the media's presentation of wildlife responses to disasters. Lunney and Matthews (2003) and Lunney and Moon (2008) critically examined the print media in relation to wildlife and concluded that, while basically fair to science, it is selective in its reporting, with an emphasis on the sensational, and a narrow range of what makes up our n ative fauna. There is an ethical issue in this. Role of the media following disasters Vastem1an et al. (2005) examined the role of the media in the aftem1ath of disasters in relation to health. Their conclusions reached beyond their own discipline, and are most relevant to conserving our zoological heritage. They concluded that people tend to adopt the explanations offered by the media and integrate them into their own story about their own health complaints. On the other hand, they also concluded that there is a positive role of the media by informing, educating or communicating with people. They add that there are few studies that have explicitly examined the role of the media in the aftem1ath of disasters.
In a reflective piece, with an economic bent, Miles and Morse (2007) drew on me observations of Vastennan et al. and examined the role of the news media in natural disaster lisk and recovery. They considered four types of capital -natural, human, social and built -and concluded that natural capital received relatively less attention in the media coverage of recent disasters. They commented that the media's role in building social cohesion and constructing narratives has made it an in1portant element in social change, such as by contributing to problem definitions. A wildlife scientist might frame this as: what questions should we ask, and how do we state our objectives clearly in any study of a problem? In fact, basic as such a statement seems to be, it is one that bedevils much of the wildlife management debate, such as how to allocate scarce resources with altem ative uses to address the seemingly endless questions of conserving biodiversity, including disasters.
Who determines priorities for wildlife conservation: media or scientists?
A n argument can be mounted that if scientists cannot be clear about their own objectives and priorities, they will not obtain public support or funding, and in a vacuum, the media will define the issues in their own terms. Disasters can bring such matters to a head, with the media calling for action, or more simply, the issues that are reported are the ones most likely to receive attention. This matter has been the subject of intelligent analysis. For example, there have been repeated calls for a better definition of our objectives on how to allocate funds to the recovery of threatened species . Consider the questions posed by Possingham and Wintle (2009) The juxtaposition of their plea with a media analysis may help explain why they have been having such an uphill battle to state the scientifically obvious. Their topics are of central media interest, so the media have been defining the problem in their terms, yet they are not ones that readily allow a decision point to be achieved (http://www. aeda.edu. au/news, accessed 5 October 2009). By making this link, we hope to extend the readership of their concerns and questions, and agree that it is energising. However, we add that there is much advantage in gaining more regular media coverage of these issues. In fact, Hugh Possingham is an accomplished media perfonner, he has seen the link, but we do need more scientists with his clarity and courage. We also need more scientists to be journalists, such as Paul Willis (2005 Willis ( , 2007 .
Out of sight and out of funds
Wildlife, as seen in academic journals, can count for little in the media. The major paper by Parnaby (2009) on the taxonomic treatment of a bat species formerly known as Nyctophilus timoriensis will never be headline news, but such knowledge is part of the infrastructure of biological science, Le. the natural capital. At best, Parnaby can hope to be cited by fe llow taxonomists and authors of field guides, but along with a tiny tribe of fellow specialists, his work is out of sight and out of funds. Yet, in NSW, 20 of the 36 species of bats are threatened with extinction (Lunney et al. 2000 (Lunney et al. , 2011 Eby and Lunney 2002 ). Pamaby's study of two decades has now helped clarify where fellow bat biologists might focus their efforts. After his new species are considered by threatened species
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committees across Australia, it is likely to be concluded that N. timoriensis, currently listed as a threatened species, should be reclassified as a number of threatened species, causing our list of threatened species to grow. Parnaby has contributed to a better definition of our fauna -our natural capital -and its status as threatened species. He is not a media hero, and one can trawl through the media reports and not find the word taxonomist. Museums, the repository of the specimens upon which such taxonomic research is conducted, are rarely mentioned either. This point is drawn to the attention of those allocating funds and other support to ensure that such fundamental work is sustained, and that the experts in this field stay in it (also see Hutchings 2010 Hutchings ,2011 .
In a similar vein, it is apparent that some of the most fundamental concerns of conservation biologists, wildlife managers and working ecologists are rarely reported, even though they arguably meet the criteria of disaster. Land clearing has been the most important matter that has led to the loss of biodiversity and created such a massive list of threatened species and ecosystems. It is not reported as a disaster, it did not occur as a cyclone, but it has cleared much of the best land in Australia. The issue arises as to how to manage such a major problem given that it is not in the public eye. Even more difficult is a syndrome, suite or succession of impacts that are not reported as a disaster. Land clearing, compounded by alien invasive species, such as rabbits or foxes, exacerbated by loss of water through over-allocation, and highlighted by drought, erosion, then climate change, is a problem that covers vast areas of Australia. The ever-increasing human population along the coast, with poor initial planning and local plans that do not contain major provisions for wildlife, are compounding the losses already incurred. This is a disaster for the coastal strip as far as wildlife is concerned, but when we are talking in terms of centuries, from 1788, it is not a disaster in media terms, it lacks immediacy. The consequence is that conservation biologists need to reframe part of their communication strategies to reflect media imperatives.
Natural disasters: an ever,richer field for study
Natural hazards can form a long list, ranging from cyclones, to dust storms, to wildfire and fauna that directly affect humans, including plagues of rabbits, rodents or locusts. Zoologically, overabundance is a major issue (Lunney et al. 2007) .The subject of hazards, disasters and their zoological causes and consequences is providing an ever-richer field of study because of its significance for both wildlife conservation and human well-being. The scale of the subj ect is growing in conunercial terms, as was apparent from an article on insurance (SMH Business Day 12 October 2009) under the headline Executives defend rise in premiums. Eric Johnston reported that "Natural disaster payouts since 2007 of nearly $3 .4 billion were more than twice the 20-year average for payouts linked to disasters." Johnston reported that Bernadette Inglis, group executive for personal insurance for Suncorp, said that Australia had suffered significant weather-related events in recent years, from fires in Victoria and severe floods and stonns across NSW and into Queensland. The personal loss here would be referring to property. Not cos ted is the loss of wildlife. One might infer that, if the fires and storms are causing so much more property damage in recent years, then the loss of wildlife would also be significant. A question arises as to which wildlife, and how do we cost it, or how do we cost the support for wildlife. Economists Wilson and Tisdell (2005) examined knowledge of wildlife, using a sample of tropical bird species as a case study, and willingness to support their conservation. They found that respondents to their experimental survey allocated more funds to the better-known and more common species, unless they were provided with balanced information about all the selected species. What leaps to mind in the context of the media is the impact on conservation priorities given that the media tend to favour some species over others. The answer to that question reaches the underlying theme of this paper.
A sociological perspective
In their paper on One hundred questions of importance to the conservation of global biological diversity, Sutherland et al. (2009) framed questions 67 -100 to consider organisations, social context and conservation interventions. This stated clearly that conserving biodiverSity is embedded within the society in which we live, both locally and in the world. The word media does not appear, and it is not clear that the authors saw the media as playing a key role. By implication from their writing, the media would reflect, rather than lead, public opinion. The authors consider that, "For decision makers eager to strengthen conservation organisations and foster more effective conservation policy and practice, social scientific research examining conservation organisations themselves may yield valuable insights." To us, the inclusion of 'and the media' after 'conservation organisations' would be warranted. Then one of the topics would be specific to the media and, we would argue, it is not only a topic for social research, it is a proper topic for scientists and wildlife managers, especially those who are keen to conserve our biological heritage. Croteau and Hoynes (2000) examined the media and society as sociologists. We await a complementary text by conservation biologists, but the sociological perspective does provide vital insights into the subject of conservation biology and the media. Croteau and Hoynes make the observation that we do not usually explore the definition of 'news'. What makes an event important, what information is relevant? It is usually left to professional journalists, so to understand the news, we need to understand how journalists work. This is a call to understand how to make a slowly unfolding environmental disaster newswortl1Y. Conversely, it helps us read a news item from a new perspective. It is not a paper to a scientific journal, it is what can be assembled quickly, and an experienced journalist will call on considerable background material, existing views and key players (while an inexperienced journalist may produce a poor report). Croteau and Hoynes pointed out that media products are created by professionals who follow a relatively stable set of practices, and that one of the principal resources is fame, or stardom. This is where Garrett, Kingsford, Flannery, Lindenmayer 2012 Australia .
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and Possingham, and now the climate change scientists, h ave been so successful, and so influential. To the extent that their views reflect those of the broader scientific community, we are well served. When there are differences, there can be an issue and some disquiet. The real case is to speak up, not try to repress those with a different viewpoint. Croteau and Hoynes (2005) , under the heading "Dominant ideology versus cultural contradictions", pointed out that the mass media can be understood in ideological terms as forms of conununication that privilege certain sets of ideas and neglect or undermine others. Research has reflected the debate from those who argue that the media promote the world view of the powerful -the dominant ideology -and those who argue that the mass media texts include more contradictory messages, at least partially challenging world views . Croteau and Hoynes stated that examination of media content has traditionally been the most common type of media analysis, perhaps because of the easy accessibility of media products. A n additional point could be added for science, and zoology in particular, that content analysis can be easy. A Koala, a red gum forest or orange dust can be photographed, and reported upon in a straightforward way, or a modest exploration of ideas could link such issues to climate change , threatening processes or the conflict over the policy implications of taking, or not taking, conservation action. Lunney and Matthews (2003 ) noted that some species, such as the Koala, are mentioned often, that marine mammals dominated as a group, and animal welfa re was a dominant theme. A bias towards some animal groups and issues was evident, while other animals and issues, particularly invertebrates, did not fea ture at all, other than as pests. Croteau and Hoynes concluded that the news media do not reflect the diversity of the real world. They are biting when they added that "by its lack of diversity, media content does reflect the inequality that exists in the social world -and in the media industry." They then ask whether the media content is cause or effect. Croteau and Hoynes answer their own question , and say it is both. They add that the potential role of the media in promoting a more vibrant political process remains unrealised.
Conclusions
The aim of this study was to examine how the media report wildlife responses to disasters, how links are established among issues, and what role the media play through their selection of material to publish. Arguably the greatest current debate on the environment in the media is that of climate change. It is the one where the politics is most intense, and divisions evident on how to respond. Do we respond to our selfish genes, as Roger Short alerted us? Are we being misled by the media as to what are the important issues, as suggested by Croteau and Hoynes (2005) ? O r are we jus t waking up to the immense problems of managing the issues of enviromnental degradation that have been clear to scientists for decades, but not seen as cohesively by the public (or the media audience to use a sociological term) , before the advent of the climate change problem? The answer is that all three observations are true. Croteau and Hoynes (2005) have shown how the mass media set the agenda for political action on issues of public importance. The media report 'newsworthy' events, including disasters, in a manner palatable to the general public. Decision-makers respond to this media interest. As biological scientists, our work shows us disasters unfolding before our eyes, but too slowly to be newsworthy at any given time, that is, until irrevocable hann is done. T he climate change debate has alerted the public and the media to a suite of interrelated problems for wildlife conservation , and facilitated public understanding of how problems such as extinctions, invasive species, habitat loss, degradation of the Great Barrier Reef, loss of wetlands, and threats to the coastal zone and montane species, are occurring. The mass media -tabloids, commercial TV and radio, the internet -are the prin1ary avenue for getting the message of impending disasters into the public domain, and hence onto the radar of decision-makers. Scientists have a responsibility to carry that message, in a reportable way, to the population and hence to the decision-makers. Similarly, the media have a responsibility to listen to scientists when they warn of impending disasters, to understand what they are saying, and communicate this in an interesting form to the wider community, not limit their output to popular animals and sensational events.
The argument promulgated in this paper is that weak communication of science undermines the conservation objectives of that science. Put bluntly, conservation outcomes are fre quently fo regone, not because the science is weak, but because the case in the media is not well argued. It follows that scientists must either become skilled communicators, or utilise those who are. Media presentation is a skill, and those with that skill attract the media, the journalists seek them out for comment. We need to value their contribution: it can be exhausting if you make a statement and you are attacked in the press, it does take courage, and it can be lonely defending yourself, even if your science is right. Media studies, journalism and similar courses, can be one way to become skilled fro m the reporting side, and one can see the same names of reporters covering environmental matters. That too takes skill, and it is apparent that the translation of an ecological idea to a crisp media story is more than just the importance of the issue, it is the ability to ask a sharp question and look for a brief, colourful answer.
There is an ever-growing case for being trained in both science and the media, not just one or the other, and the ABC has advertised sh ort-term traineeships in this area. There is a case for encouraging students in schools of biological sciences to undertake media studies, such as the I -semester Science in the Media courses, or 2-year Graduate Certifica te in Science Communication, currently offered by the A ustralian N ational University in Canberra, so that matters of great zoological import can be made interesting to a wide audience. We notice that some of the climate change scientists who have suddenly found themselves in the spotlight, and under attack by those with opposing views, look like scientists who have never before met the media at a personal level. It is hard to be so skilled in one discipline, in this case science, but be thrown by simple questions from sheer lack of practice at being in the media spotlight. O ur suggestion is to not
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join in a national debate without some media experience. If you are in a university, give your story live to someone in the media section, who will lead you more far gently than a shock jock on popular radio. Try giving a story to a rural newspaper, or local newspaper where you live, and then work up to the national media. It does take some time to become adept at seeing the question, then answering in plain English so that you can be quoted. However, this is the arena in which public and political opinion about conservation issues is forged, and without a strong contribution from science, the conservation case can be lost for good. Koala resting in a tree in suburban Campbelltown, on the south-western fringe of Sydney. The koala is an iconic species and its conservation touches much of the rich agricultural and forest landscapes of eastern an d southern Australia, It is a species dependent on leaves of the trees that grow on the richer soils, which are the areas traditional ly selected as farms, then linked by roads and now being encroached upon by housing estates, The koala is a threatened species in NSW, but not under Commonwealth legislation, Loss of koala populations is a disaster wh ich the publi c and the media readily comprehend, This koala was part of a larger study of the natural history of the koalas of Campbelltown (Lunney et 01. 20 I 0) , (Photo by Dan Lunney)
Australia . T here are no media reports of bat taxonomy, but if the skills were to fade away, distinctly possible because the subject does not attract funding, there would be a major loss to the infrastructure of the knowledge of ou r faunal species in Australia. This would compound the disaster of losing species, especially if they become extinct before formal recognition that they even existed, and have major implications for conservation strategies. (These maps were drawn specifically for this paper by Harry Parnaby based on Parnaby 2009).
Australia . Old. hollow-bearing River Red Gums Eucalyptus camaldulensis are one of the most important trees in arid and semi-arid Australia. River Red Gums grow along waterways and in wetlands, and provide vital habitat for a w ide suite of species. This photo was taken along the Warrego River in south-western Queensland, near Charleville. Here it is being studied as koala habitat in a project run through the University of Queensland 
Australian .
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